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Abstract
Confocal endomicroscopy is a new technique which provides real-time histological imaging of mucosa during endoscopy.
Intravenous ﬂuorescein is typically used to provide contrast. It distributes quickly within all compartments of the tissue and
enables endomicroscopy within seconds of injection. This video describes the application of confocal endomicroscopy in
the detection of suspicious lesions as well as sites where, previously, endoscopic mucosal resection (EMR) was done. This
article is part of an expert video encyclopedia.
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Materials
• Probe-based confocal endomicroscopy (Mauna Kea Tech-
nologies, Paris, France).
• Pentax confocal endomicroscopy; Pentax Medical, Mon-
tvale, NJ, USA.
• Fluorescein 10% (Alkorn Pharmaceuticals, Somsert, NJ,
USA).
Background and Endoscopic Procedure
Colorectal cancer screening is done using colonoscopy. The
goal of screening colonoscopy is to diagnose adenomas and to
remove them completely, thereby reducing the risk of their
progression to adenocarcinoma. Although standard white-
light endoscopy is considered a reference standard, studies by
Hixson et al. and Rex et al. have demonstrated that up to 27%
of polyps r5 mm and up to 13% of polyps 6–9 mm are not
detected in colonoscopies performed by well-trained, experi-
enced endoscopists. In addition, several hyperplastic polyps
are removed without beneﬁt to the patient. Therefore, meth-
ods to detect and classify polyps in vivo are needed.
Confocal laser endomicroscopy (CLE) is one such method
wherein a miniature confocal scanner is integrated into an
endoscope or mounted as a miniprobe (pCLE). Intravenous
ﬂuorescein alone or in combination with topical acriﬂavine is
used for staining. The images shown are approximately 1000-
fold magniﬁcation of tissue in vivo.
Studies by Buchner et al. have shown that CLE in com-
bination with high-deﬁnition endoscopy has a higher yield
when compared to standard endoscopy only. CLE, however,
has its limitations. CLE is a point-ﬁeld technique and cannot
be used to examine the entire gastrointestinal mucosa.
Therefore, it needs to be used in conjunction with a broad-
ﬁeld technique.
This video demonstrates two examples where the use of
CLE is far superior to the use of standard endoscopy.
Key Learning Points/Tips and Tricks
• Advanced imaging methods such as CLE can provide
highly accurate, in vivo diagnosis of colorectal polyps.
• These systems offer the potential to reduce the cost and
delay associated with histological assessment.
Scripted Voiceover
In the following video, we will demonstrate several appli-
cations of confocal endomicroscopy for colorectal polyps. In
the ﬁrst video, we identiﬁed an area of very subtle abnormality
and it was unclear if this represented a true polyp or not. The
lesion is now seen in the central part of the window. Notice we
are using a cap to stabilize the image. We are using both white
light and narrow band imaging to further clarify if this ab-
normality is truly a polyp or just some overlying mucus. In the
ﬁrst image on white light, we some slight thickening of the
epithelium and slight loss of vascular pattern. On narrow
band imaging, there is a slight reddish pattern to it. Also note
that during transition between white light and narrow band,
there is a slight yellow golden color suggestive of overlying
mucus. We now apply confocal endomicroscopy to this lesion
utilizing the cap to stabilize the image. Again, notice the
slight reddish or golden yellow pattern in the narrow band
imaging suggesting overlying mucus. This raises suspicion for
a serrated adenoma. On confocal endomicroscopy, the tissue
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is abnormal. There are villiform changes, as well as thickening
and darkening of the epithelial border. These are features
suggestive of adenomatous tissue. In addition, some of the
crypt openings have a stellate pattern, which are features
typically seen in hyperplastic or serrated polyps. With these
ﬁndings, we concluded that the tissue is likely a sessile serrated
adenoma and thus proceeded with endoscopic removal of the
polyp using standard polypectomy techniques and ﬁnal hist-
ology conﬁrmed a sessile serrated adenoma.
We now move on to the use of confocal to evaluate
endoscopic mucosal resection sites. You can see here, a scar
from a previously resected large ﬂat polyp. There is an adjacent
tattoo mark to conﬁrm the location. The scar itself appears
bland and white, but just above the scar, there is a slightly
raised area concerning for some residual adenoma. On narrow
band imaging, there is slight irregularity to the mucosal pat-
tern and villous pattern. However, these were not deﬁnitive for
residual adenoma. Using confocal endomicroscopy in this
setting is very helpful to determine if further resection or
ablation is needed. Applying the confocal probe based endo-
microscopy we can obtain good imaging of the tissue. Here
you can again see the cap used to stabilize the image. Once in
good position, you can visualize the endomicroscopy view.
Again, we are looking for areas of darkened epithelium which
are clearly evident in this case. There are areas of very dark and
thickened epithelium, which in this case we’re highly sus-
picious for residual adenoma. As part of an ongoing study, we
conﬁrm this site with biopsy and then perform ablation or
resection. In this case, because of the adjacent scar tissue,
further resection was not feasible, so we simply ablated the site
using argon plasma coagulation.
Without the use of confocal endomicroscopy, you would
have to make a decision whether to empirically treat just based
on the endoscopic view, or to take a biopsy and bring the
patient back for a later procedure. In this case, if we had only
taken a biopsy we would have had to perform a repeat pro-
cedure. Final histology conﬁrmed a residual tubular adenoma.
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